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Abstract
We explore how DIY making techniques can support the
democratization of data. We present two DIY data physi-
calizations: a CNC plotter for rapidly prototyping visualiza-
tions on paper, and a physical, dynamic bar chart of migrant
deaths constructed with origami. We discuss several is-
sues when embodying data through maker techniques: DIY
guides, materiality, and the relationship between resources
and knowledge. Finally, we propose several questions to
discuss in the workshop.

Introduction
In this paper, we present two DIY data physicalizations cre-
ated with a maker approach. Our intention is to explore
methods of leveraging DIY techniques in a manner that will
empower people working with data.

The increasing democratization of technology has empow-
ered more people to gain a great variety of knowledge –
people can find DIY guides, learn of the latest develop-
ments, and become active supporters or critics of the prod-
ucts they consume [13].

While this democratization has made data more accessi-
ble, accessibility does not guarantee data comprehension.
Without comprehension, not everyone benefits equally in
our data-rich society. One way to make data more under-
standable is to create physical visualizations, or data phys-



icalizations [6]. Physicalizations have be shown to be more
memorable [10], more efficient [5], and more easily under-
stood by general audiences [6], than digital visualizations.

However, authoring physicalizations remains a challenge
for an everyday people. CAD tools aimed to help general
audiences create physicalizations often focus on fabricat-
ing existing, templated designs [11]. One approach to au-
thorship is to allow people to construct their own visualiza-
tions using tangible tiles [4] – however, tiles represent only
discrete values [16], and cannot be carried around eas-
ily without disturbing the visualization. Authoring polished,
high-fidelity physicalizations is also problematic, as access-
ing fabrication tools (e.g. 3D printer, laser cutter) outside
of a makerspace/FabLab can be difficult for general audi-
ences. Many other DIY methods of making are intended
to be doable at home (e.g. home improvement, cosplay),
or easily portable (knitting, crochet), leading to increased
flexibility and freedom.

But why should makers care about data? For one, made
objects and data can both be deeply personal. Makers of-
ten have a personal connection to the objects they create;
the thoughts and experiences of the creator’s process are
embedded into the object itself. Similarly, the data we gen-
erate in our everyday lives – whether it be self-tracked, pho-
tographed, etc. – is full of stories about our lives, yet exists
largely in the digital realm, intangible and numerical. Mak-
ers, though, have the skills to physically realize a concept
into the real world. Life in Clay [14] is a prime example of
how the maker expresses her personal data through pot-
tery. By interweaving data into made objects, makers can
communicate their stories through their creations.

In this paper, we explore how DIY making techniques can
support the democratization of data, through two physical-
izations made with data. We discuss two author-explorations

of DIY data physicalization created with a maker-mindset:
1) a DIY CNC data plotter for drawing simple visualizations
on sticky notes, and 2) a physical data visualization of mi-
grant deaths in Europe over multiple decades made with
origami springs. These projects are a result of the lead au-
thor’s experiences in (a) information visualization; (b) com-
puter programming; (c) digital fabrication (e.g., 3D printing);
(d) and familiarity with online guides (Instructables).

CNC Plotter
We constructed a CNC plotter that draws bar charts onto
sticky notes (Figure 1). Our plotter creates template axes
with tick marks, and draws bar charts of adjustable sizes
and heights based on user-inputted data point.

Figure 1: Our CNC plotter, containing: A) a power source to drive
stepper motors; B) an interface to switch between drawing
AXIS+TICKS, or BAR CHART modes; C) an Arduino with RAMPS
board; D) the main body of the plotter, containing the E) mounted
x-axis chassis with pen holder, and the F) mounted y-axis chassis
with attached post-it notes. See Figures 2 and 3 for closeups.
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